Aim: To assess the effect of parental history of hypertension on blood pressure in representative samples from three French populations (MONICA centres of Lille, Strasbourg, Toulouse). Methods: We screened 1660 males and 1635 females, aged 35-64 years. Subjects were defined as hypertensive if systolic blood pressure у160 mm Hg or diastolic blood pressure у95 mm Hg or if they were treated by antihypertensive drugs. Four groups of parental history were determined: no parental history; at least one parent hypertensive before 60 years; hypertension was diagnosed after 60; and hypertension with unknown age of discovery. A logistic regression model was used separately for each sex.
Introduction
The association of cardiovascular risk factors both in children and adults with parental history of cardiovascular disease has already been studied. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] A positive family history of hypertension in at least one parent, was considered to be a major risk factor in offspring. 12 The risk of high blood pressure in individuals with a positive parental history of hypertension was four times higher than in subjects with a negative history. 12 Research has focused on these individuals partly because early detection and treatment of hypertension may reduce the risk of morbidity and mortality due to a subsequent cardiovascular disease. 13 Several studies have investigated this relationship between essential hypertension and parental history but few studies have linked environmental factors with this relationship: some authors have only studied obesity, 12 or age, or sex and skinfold. 14 The aim of this cross-sectional study was to determine whether a parental history of hypertension was a risk factor of essential hypertension after taking into account several environmental cardiovascular risk factors. This study was realised 
Materials and methods

Population, sampling, study
A cross-sectional study was carried out from June 1995 to April 1997. A sample of 1660 males and 1635 females aged 35-64 years was selected randomly in Lille (1007), Strasbourg (1124) and Toulouse (1164). The samples were drawn from the polling lists available in each town hall. Subjects were screened for cardiovascular risk factors in a health centre or at home. The participants were volunteers. Authorisation from the appropriate ethics committees was obtained. The participation rate was 63.3%.
Questionnaires
Each subject had to complete an informed consent form. With the help of specially trained medical staff, each subject filled in a questionnaire on his/her medical history, cardiovascular risk factors, drug intake, tobacco and alcohol consumptions, lifestyle, occupational activity, educational level and socio-economic status. Participants were asked their parents' ages, and whether their parents had ever been diagnosed with hypertension. Then, four groups of parental history of hypertension were determined: group 1: neither parents had hypertension (2157 subjects, 65.5%; 1015 women, 1142 men); group 2: at least one parent had been diagnosed with hypertension before the age of 60 (426 subjects, 12.9%; 261 women, 165 men); group 3: hypertension had been diagnosed after the age of 60 (302 subjects, 9.2%; 167 women, 135 men); and group 4: hypertension had been diagnosed, but the age of discovery was unknown (410 subjects, 12.4%; 192 women, 218 men). When at least one parent was hypertensive before the age of 60 (whatever the other parent's status) the subject was included in group 2. Two educational levels were defined: one for subjects under or equal high school diploma level and the other for subjects above high school diploma level. Sedentary lifestyle was defined according to leisure time physical activity: none or moderate (light physical activity at most once a week), versus high physical activity. Diabetes was defined as fasting glycaemia Ͼ7.85 mmol/l or the use of antidiabetic drugs. Hypercholesterolaemia was defined as low density lipoprotein (LDL)-cholesterol Ͼ4.2 mmol/l or hypolipidaemic drug intake. Tobacco consumption were determined as: 'current smokers' versus 'non-smokers' and 'ex-smokers'. Alcohol consumption was expressed in grams of alcohol per day. Three levels of consumption were identified: the first corresponding to teetotallers, the second, less than 40 grams alcohol per day and the third more than 40 grams alcohol per day. The economic status depended on the declared yearly income tax (income tax free, low, average or high).
Clinical measurement
Height, weight and blood pressure were measured according to standardised protocols. Two blood pressure measurements were made on the right arm with a standard mercury sphygmomanometer, the first one performed after a 5-min rest at least on participants in a sitting position. All measurements were read to the nearest 2 mm Hg. The average of the two blood pressure measurements was used for the statistical analysis. Hypertension was diagnosed when systolic blood pressure (SBP) у160 mm Hg and/or diastolic blood pressure (DBP) у95 mm Hg, and/or when antihypertensive drugs were taken. Body mass index (BMI) was calculated as weight divided by height squared (kg/m 2 ).
Blood sample collection and biological analysis
A blood sample was taken after a minimum fasting period of 10 h, kept in tubes at room temperature and centrifuged within 3 h. Serum tubes were stored at −80°C temperature. All biological analyses were performed at a central laboratory and lipid parameters were analysed 2 weeks after the blood sample had been taken. Serum total cholesterol and triglycerides were measured by enzymatic method. High density lipoprotein (HDL) cholesterol was measured in the supernatant after phospho tungstate/magnesium chloride precipitation. LDL cholesterol was determined by Friedewald formula. Apolipoprotein A-I and B were quantified by immunonephelemetry. Fasting blood glucose was measured with a hexokinase-glucose-6-phosphate dehydrogenase method.
Statistical methods
Data were analysed with SAS statistical software (version 6.10). However, the results for each variable were expressed in the tables in arithmetic forms. Between-group comparisons were made by chisquare tests for qualitative variables. The means of quantitative parameters were compared using an analysis of variance. For multivariate analysis, logistic regressions were done by sex. A P-value Ͻ0.05 was considered statistically significant.
Results
Four hundred and one women (24.5%) and 477 men (28.7%) were classified as hypertensive. The distribution of the socio-economic parameters according to hypertension status and sex was shown in Table  1 . The hypertensive subjects of both sexes were older, the proportion of hypertensives was lower in Toulouse than in the other centres, and the educational level was higher in normotensive women and men. Body mass index, triglycerides and glycaemia were significantly higher in hypertensive subjects of both sexes (Table 2 ). In men, the distributions of total cholesterol, HDL-cholesterol, LDLcholesterol were similar in the two groups (hypertensive and normotensive), whereas in hypertensive women, total cholesterol and LDL-cholesterol were higher, and HDL-cholesterol was lower than in normotensives. For both sexes, the prevalence of some risk factors (sedentary lifestyle, diabetes, hypercholesterolaemia) was higher in hypertensive than in normotensive subjects except for smoking, which was more frequent in normotensives. Excessive alcohol consumption (Ͼ40 g/d) was more frequently found in hypertensive males, whereas in women this consumption was similar in the hypertensive and normotensive groups. The percentage of subjects with at least one parental history of hypertension under 60 years of age was significantly higher in both hypertensive women (23.2% vs 13.6%) and men (12.4% vs 8.9%) than in normotensives (Table 3 ). The association of hypertension with cardiovascular risk factors and parental history of hypertension is shown in *у160/95 mm Hg and/or antihypertensive drug intake. **Glycaemia Ͼ7.85 mml/l or hypoglycaemic drug. ***LDL Ͼ 4.2 mmol/l or hypolipidaemic drug. ****Parental history of hypertension-when at least one parent was hypertensive before the age of 60 (whatever the other parent's status), the subject was included in the group of PHHs 'Ͻ60 years'. . On the other hand, the discovery of a parental history of hypertension after 60 years of age was not a significant risk factor either in women or in men. Table 5 shows the associations between hypertension and the number of hypertensive parents (none, one or two) according to age classes of parental history. The risk of hypertension was higher when both parents were hypertensive, either for an early history (Ͻ60 years) or whatever the age of occurrence (Ͻ60, у60, unknown age).
The association between hypertension and parental history remained when the age of diagnosis of parental hypertension was coded as a continuous variable. Subjects with unknown age of parental history of hypertension and normotensive parents were excluded. The age of diagnosed parental hypertension was inversely related with hypertension in offspring (significantly in women: OR = 0.78, 95% CI [0.64 -0.94]; OR = 0.88, 95% CI [0.71-1.08] in men. OR associated with 10 years increase). 
Discussion
Our results showed that there was a significant relationship between a reported parental history of hypertension under the age of 60 years and adult offspring's hypertension status, after adjustment for clinical and environmental cardiovascular risk factors. This relationship depended on the number of hypertensive parents. The risk of hypertension increased when both parents were affected. Furthermore, this relationship depended on the age at which hypertension had been diagnosed in parents. The risk decreased when the age of hypertension diagnosed in parents increased. Recent findings [15] [16] [17] showed this relationship with coronary heart disease (CHD). Our results are interesting since the relationship remained when parental hypertension was diagnosed early, whereas some authors 18 showed that the use of parental hypertension as a predictor could be limited to subjects whose parents were old enough to have developed hypertension. Other studies have shown that a history of parental hypertension and overweight were the most accurate predictors of future adult hypertension. 19 Data from a nationwide screening programme 2, 12 have also demonstrated that adults with parental history of hypertension were twice as likely to have abnormally elevated blood pressure as those with no family history of hypertension, independently of overweight. The Bergen Blood Pressure Study 20 described a significant relationship between blood pressure and a family history of hypertension, after adjustment for age, BMI and smoking habits. The same relationship was found by other authors after adjustment for age, 21 for age and sex, 13 for sex, age and skinfold, 14 and after adjustment for BMI, waistto-hip ratio, sex, age and ethnicity/centre. 22 In our work, after adjustment for several clinical and environmental factors related to hypertension such as age, BMI, sedentary lifestyle, tobacco and alcohol consumption, diabetes, hypercholesterolaemia, the significant relationship remained both in women and men.
Like other studies, 16, 23, 24 the values of systolic and diastolic blood pressure (у160 and 95 mm Hg) were used for the analysis according to the previous WHO recommendations. 25 In our study, the two blood pressures were closely measured on subjects, the first one after a 5-min rest, in only one examination, which was not enough to diagnose hypertension. So the 160/95 mm Hg limits were chosen in order to avoid false positives. The use of the current thresholds (140/90 mm Hg) would constitute a group of subjects which may overestimate the prevalence of hypertension in our population. To establish a valid diagnosis of hypertension, the repetition of measurements is absolutely necessary according to the Joint National Committee VI. 26 Nevertheless, the association of hypertension with a parental history of hypertension in offspring was tested in the same model of multivariate logistic regression, with the limits of high blood pressure of 140/90 mm Hg and the relationships, after adjustment, were similar (data not shown).
Some limitations of this study should be mentioned. Reliable information about histories of parental hypertension or normotension is essential in offspring studies. 23, 27 The accuracy of the reports of parental history of hypertension can be biased, as it was observed in a study in which the authors compared 292 undergraduates' reports on their parents' histories with the parents' reports. 28 In our study, the family history was based on the report of the age of discovery of hypertension in parents. This could result in an information bias since some authors 29 showed that the accuracy of a reported family history of hypertension had a weak sensitivity of 58% and a specificity of 92% whereas others showed that anamnestic data led to an overestimation of positive parental history of hypertension. 6 Thus, a misclassification of parental history of hypertension may have occurred.
In our study, the prevalence of hypertension was almost identical in men and women. Among normotensive subjects, women reported parental history of hypertension more than men. Among hypertensive subjects, women reported also more parental history of hypertension than men. Whatever the hypertension status, it could be supposed that women reported their parental histories more often and with more reliability than men. In fact, 30 women tended to have better knowledge of their own and family's health status and reported their chronic diseases more frequently than men.
Our results seem to suggest that early parental history of hypertension (Ͻ60 years) may originate from a genetic predisposition to hypertension. Understanding of the pathogenesis of essential hypertension is far more modest than that of the single-gene hypertension syndromes. This is mainly due to the complex aetiology of essential hypertension, which makes the identification of its genetics defects more difficult. Essential hypertension exhibits familial aggregation of cases without a clear pattern of Mendelian inheritance attributable to a single gene locus. Essential hypertension is characterised by clinical heterogeneity that, to a certain degree, reflects its genetic heterogeneity. A large proportion of the phenotypic variation in blood pressure appears to be inherited as a polygenic trait. Therefore, the expression of hypertension in any given individual is likely to be the result of a number of genetic alterations. 31 In conclusion, a strong and significant relationship was shown between parental history of hypertension under the age of 60 years and elevated blood pressure in offspring, independently of environmental factors among which some are known risk factors for hypertension. Furthermore, the risk of hypertension was higher when both parents were affected, and was lower when hypertensive parents age increased. This study suggests that an investigation of a parental history of hypertension is advisable during medical examinations, so that early detection and treatment of hypertension might be performed in current practice.
